STUDY QUESTION: Do women who place high importance on career success have different perceptions of pregnancy planning, delayed reproduction, and the ethical acceptability of ART than women with less emphasis on their career?
Introduction
Over the past several decades, countries throughout North America and Western Europe have seen a steady rise in female participation in the labor force (World Bank, 2016) . Working women represented 38% of all women in the USA in 1963, and had surpassed those not working by (Women's Bureau, 2013 . The European Union had more working women than non-working women by 2009 (World Bank, 2016 .
Concurrently, data from the US Centers for Disease Control and Prevention and the Council of Europe show women are delaying the birth of their first child longer than ever before (Mathews and Hamilton, 2009 ). In the past 50 years in the USA, the average age of first motherhood has increased from 22 to 28 years old and women have become eight times more likely to delay their first child until 35 years old Hamilton, 2009, 2016 ; National Center of Health Statistics [NCHS], 2016) . While there are multiple reasons for this trend in childbearing, including the introduction of pharmacologic contraception, substantial evidence suggests female employment is a significant contributor (Leridon, 1998; Monte et al., 2014; Kavanaugh et al., 2015) . Employed women are less likely to get pregnant than unemployed women (Women's Bureau, 2016) . The increase in female employment comes with more job opportunities for women and a related increase in utilization of higher education and additional training (Women's Bureau, 2013) ; women in these programs also exhibit lower pregnancy rates (Martin, 2000; Budig, 2003; Hayford, 2013) . Existing theories for the inverse relationship between employment and fertility range from the practical challenges of simultaneously working and raising a family to personal and societal philosophies about the responsibilities of the mother to the home and family (Hays, 1996; Brewster and Rindfuss, 2000; Williams, 2000; Blair-Loy, 2003) . Whatever the reason, the opportunity to begin and develop a career before starting a family has led to reproductive behavioral changes that further enable women to succeed in the workplace.
Job characteristics, such as the degree of autonomy, complexity, hours and authoritative responsibilities, can influence a woman's reproductive decisions beyond the general context of employment (Blair-Loy, 2003; Koropeckyj-Cox and Pendell, 2007) . In the USA, women in 'professional' careers (i.e. those with greater amounts of such characteristics) are more likely to postpone childbearing (Shreffler, 2016) . Women of the American College of Surgeons corroborate this, citing surgical training responsibilities and personal career demands as key reasons why women surgeons intentionally delayed childbearing more than their male counterparts (Schroen et al., 2004) . Despite the barriers introduced or perpetuated by demanding careers, professional women without children are more certain they will eventually pursue motherhood than childless women in less professional jobs (McQuillan et al., 2008; Shreffler, 2016) . The reproductive behaviors adopted by professional women allow the necessary availability and focus required to succeed at work, but simultaneously lead to a decreased fertility rate despite their increased desire for motherhood.
Given these competing desires of career-focused women (i.e. both to have children and to delay childbearing), we hypothesized that there may be different values and beliefs held by career-focused women which resolve this inherent conflict of desire for motherhood with their decreased true fertility rate. For example, while unintended pregnancy is less common among women of higher socioeconomic status and education (Finer and Zolna, 2014) , it is not known how career focus impacts pregnancy planning intent or beliefs regarding delayed childbearing. Additionally, whether delayed childbearing is chosen as an intentional or unintentional strategy by career-focused women, ART may be anticipated to be of greater need for this population, due to the possibility of age-related fertility decline or increased delays in partnering (Schytt et al., 2014) requiring donor gametes. The acceptance of this possibility would likely hinge upon an optimistic belief in the success of ART and a willingness to use such approaches (i.e. a decrease in ethical concerns with doing so). While prior research has looked at quantitative characteristics of employment and attitudes toward fertility and ART in the general population and those in high-professional careers (Schroen et al., 2004; Ter Keurst et al., 2016; Wennberg, et al., 2016) , no study has evaluated these attitudes in the context of the woman's own perception of her career.
Therefore, in this study, we aim to evaluate the relationships between valuing career success and women's (i) attitudes towards pregnancy planning, (ii) optimism about ART's success for allowing delayed childbearing and (iii) ethical concerns regarding various ART. We hypothesized that, compared to women who place less importance on their careers, career-focused women are more likely to place importance on family planning, be more optimistic about the success of fertility treatments in the later reproductive years, and have fewer ethical concerns with various methods of ART.
Materials and Methods

Survey data
Data were obtained from the National Survey of Fertility Barriers (NSFB), an NICHD-funded survey of nationally representative US women of reproductive age . This random-digit dialing telephone survey, conducted from 2004 to 2007, was designed to assess the values and opinions of US women on a variety of topics pertaining to fertility, along with basic demographic data and health history (including obstetric and fertility history). The estimated response rate was 53%, calculated using American Association of Public Opinion Research definitions.
Missing data due to the survey's 'planned missing' design was imputed by its developers using Stata. No further imputation was done for the purposes of this study. Survey weights were developed to adjust for a random under-sampling of women with no intentions of future pregnancies and no fertility-related concerns and account for differential response rates by demographic groups based on age, educational attainment, marital status, metropolitan residence, region of the country and race/ethnicity. As a result, the weighted total number of respondents would be the estimated total number (in thousands) of US women aged 25-45, and analysis using survey weights will yield results that are representative of the total population distribution of this group. Further details about the NSFB, including the methodology report, introductory letters, interviewer guides and data descriptions, are available at http://sodapop.pop.psu.edu/codebooks/ nsfb/wave1/.
Data collection process for the first wave of the NSFB was approved by the Human Subjects Institutional Review Boards of its originating institutions. In accordance with the originating IRB, survey data are available for public analysis. Our study using de-identified public data was not considered human subject research by our local IRB, in accordance with the Common Rule definition (45 CFR 46), and therefore was exempt from further IRB review.
Respondents
The NSFB surveyed 4712 US women aged 35.28, SD 5.987) , and intentionally had an initial over-representation of minority women and those with biomedical fertility barriers. Participants were primarily non-Hispanic white (57.05%), employed (70.9%), married (63.26%), had attended college (75.28%), and had given birth at least once (74.34%). Only a small proportion of participants who desired to be employed (as opposed to in school or a primary domestic role) were unemployed (1.8%). The survey was conducted in both English and Spanish. A thorough demographic breakdown can be seen in Supplemental Table SI .
Survey questions
We assessed the value women placed on career success using their response when asked to rate the importance of 'being successful in [their] line of work' to their lives. Options were 'very important', 'important', 'somewhat important' and 'not important'. For our study, women were considered 'career-focused' if they recognized work success as 'very important'. 'Career-indifferent' women viewed work success as only 'somewhat important' or 'not important'. This study examines and contrasts career-focused versus career-indifferent women in their perceptions of reproductive decisions, omitting participants who selected 'important'. We believed it was most appropriate to compare extremes of the variable for better generalizability. Comparison of all possible responses would assume linearity of responses to career priority, which has not been demonstrated. It should also be mentioned that although the question of importance of career success is simple, the validity of such questioning has not been examined.
The value of pregnancy planning was determined by the respondents' replies to the following prompt: 'It is important to plan my pregnancies'. Valid responses included 'strongly agree,' 'agree,' 'disagree' and 'strongly disagree'. The belief in modern medicine to enable delayed childbearing was determined using similar responses to the prompt: 'With the medical advances available today, women can wait to have a baby until their late 30s and still have a good chance of success. ' Ethical acceptability of assisted reproductive technology was established by respondents' qualifications of their ethical concerns towards specific treatments for infertility as 'no ethical concerns', 'some ethical concerns' or 'serious ethical concerns'. Of note, there was no distinction between use of the technology for medical or social indications or more clarification on the particular ethical concern for the subject. The techniques in question include IUI, IVF, donor sperm IUI, donor oocytes and use of a gestational carrier. If a technique was not known, a brief stem was presented to explain it to the participant. Participants who still did not understand the fertility treatment could answer 'I don't know', but were excluded from further analysis.
Finally, we assessed perspectives on traditional Western gender roles based on participant agreement to the two statements in the NSFB: 'It is much better for everyone if the man earns the main living and the woman takes care of the home and family' and 'If a husband and a wife both work full-time, they should share household tasks equally'. This approach is consistent with the prior literature (McQuillan et al., 2008) .
Statistical analysis
To assess the relationship between career success and the importance of pregnancy planning, we performed a weighted logistic regression analysis, adjusting for the following covariates: age, marital status, parity, race/ ethnicity, geographic location, metropolitan status, highest education completed, personal income, family income, health insurance status and participant perspectives on traditional gender roles. These covariates were included due to their published significant impact on the views and outcomes of pregnancy planning and infertility (Rasch et al., 2001; Finer and Henshaw, 2006; Shreffler et al., 2010; Martin et al., 2011; Finer and Zolna, 2014; Styer et al., 2016; Wennberg et al., 2016) . Weighted logistic regression analysis with the same covariates was used to examine the relationship between career focus and optimism about success with medically assisted delayed childbearing. Finally, a weighted logistic regression analysis was performed between career focus and ethical concerns for each fertility treatment, with the addition of religious attendance and affiliation to the previously mentioned covariates, due to their known impact on ethical views (Greil et al., 2010 (Greil et al., , 2016 . All statistical analysis was performed with SAS version 9.4 (SAS Institute Inc., Cary, NC).
Results
Career-focused women
Among the participants in the NSFB, 49% of women were 'careerfocused'. A minority of respondents (17%) were 'career-indifferent' (Table I) . Other descriptive data for the survey participants can be found in Supplementary Table SI.
Pregnancy planning
Pregnancy planning is important to 74% of reproductive-aged US women, with 23% strongly agreeing with its importance (Table I) . Increased career focus was a significant predictor of valuing planned pregnancies after adjusting for relevant covariates through multivariate logistic regression. Compared to career-focused women, those placing little or no value on work success had higher odds of disagreeing with the importance of pregnancy planning (fully adjusted odds ratio ( 1.59; 95% CI: 1.43-1.76) (Table II) . Furthermore, career-indifferent women had 2.61 times lower odds of strongly agreeing about the importance of pregnancy planning compared to career-focused women (95% CI: 2.30-2.97).
Optimism in delayed childbearing through ART
Overall, 90% of women agreed that medical technology allows women to have a good chance of conceiving even if they wait until their late 30s to have a baby (Table I) . Adjusting for covariates with logistic regression, career-indifferent women had higher odds than careerfocused women of disagreeing with this notion (1.14; 1.06-1.24) ( Table II) . The odds of strongly agreeing with this statement was 1.25 times lower in career-indifferent women when compared to careerfocused women (95% CI: 1.18-1.32).
Ethical acceptability of reproductive technologies
As examined elsewhere (Collins and Chan, manuscript under review), IUI with partner's sperm was the most ethically acceptable fertility treatment to US women, with 87% having no ethical concern. Ethical concern was most frequently described for the use of a gestational carrier, with 36% having some ethical concerns and 15% having serious ethical concerns. In multivariate logistic regression models, career-indifferent women had lower odds of having ethical concerns with partner IUI (0.81; 0.75-0.87) and IVF (0.85; 0.81-0.90) when compared to careerfocused women (Table III) .
However, career importance exhibited the opposite relationship with the amount of ethical concern regarding fertility treatments which use donor gametes. Decreased valuation of career success predicts increased odds of having serious concerns with donor sperm (1.19; 1.10-1.30) and donor eggs (1.21; 1.12-1.31). No significant relationship was noted between career-indifferent women and career-focused women with any ethical concern about gestational carriers (1.03, 95% CI: 0.99-1.08).
Fully employed women
In subgroup analysis, women with full-time employment exhibited similar significant trends. Among fully employed women, those whom were career-focused had higher odds of agreeing with the importance of pregnancy planning and the optimistic attitudes towards ART in setting of age-related fertility decline (Supplementary Table SII ). The only comparison in the subset to have a different outcome from those in the main analysis was serious concern with IUI using partner sperm. While fully employed, career-indifferent women were still more likely to have no concern with partner IUI, they were also more likely to have serious concerns with this approach than their career-focused counterparts (Supplementary Table SIII) .
Discussion
Career-focused women have lower true fertility rates, but also highly desire motherhood, yielding what has previously been described as a sense of 'competing devotions' (Blair-Loy, 2003) . Through the use of a nationally representative sample of reproductive-aged women, we have identified several underlying differences in values and attitudes between career-focused and career-indifferent women that allow this paradox to be reconciled. Our results suggest three elements that may serve this role: (i) increased valuation of pregnancy planning, (ii) increased optimism about ART's success for allowing delayed childbearing and (iii) increased ethical acceptance of the use of donor gametes.
First, pregnancy planning is of more significance among careerfocused women. The current study shows that such women are more likely to strongly agree with its importance than their career-indifferent counterparts. This difference in values is consistent with overall public health trends in family planning. In recent years, US women working full-time increased uptake of long-acting reversible contraceptives (LARCs) more than those in part-time employment or not working (Kavanaugh et al., 2015) . Also, while abortion rates overall are decreased across the USA, data suggests an increase in the proportion of abortion patients who are students in college or some other form of continuing education (Jerman et al., 2016) . These public health trends corroborate the findings of this study, which suggest that career-focused women's valuation of planned pregnancies manifests in purposeful action.
Next, career-focused women are more likely to believe that current medical advancements would give them a 'good chance' of having a baby in their late 30s. Notably, this is in the context of an overall high level of optimism for successful medically assisted delayed childbearing throughout the survey population, consistent with prior literature (Maheshwari et al., 2008) . While the current study did not quantify what a 'good chance' meant to the survey respondents, this optimism likely far exceeds the medical reality. According to the 2014 report of US ART cycles from the Centers for Disease Control and Prevention (CDC), women aged 38-40 only have a 24.3% chance of success with autologous IVF, with an even greater decline for women in their early 40s (CDC, 2016) . The general population's overestimation of the effectiveness of ART has been attributed to an inaccurately positive representation of ART in news media and marketing influence online, a growing resource for women looking for reproductive information (Mac Dougall et al., 2013; King et al., 2014; Mills et al., 2015; Robbins, 2015; Sauer, 2015) . While studies have demonstrated women overestimate the impact of ART's ability to achieve a successful pregnancy (Daniluk et al., 2012; Seifer et al., 2015) , this is the first study to associate the belief specifically among women with a career focus. With a tendency towards pregnancy planning, career-focused women may search for and pay attention to information on ART, perhaps leading to more opportunities to learn incorrect information or excessively optimistic examples regarding its success. It is important to convey the reality of ART success rates to this population early in their decisionmaking process, whether through direct counseling or via educational and awareness campaigns through the media and internet. Finally, the current study provides the first evidence that careerfocused women are more ethically accepting of the use of donor gametes in fertility treatments, most significantly with donor oocytes. Contrary to our original hypothesis that women who focused on careers would be more likely to accept all ART methods, however, our results show that these women have lower odds of accepting IUI and IVF when using partner sperm than career-indifferent women. Regarding career-focused women's approval of donor gametes, we propose two social contributors. First, this population may accurately recognize the need for donor oocytes to redress age-related fertility decline. Additionally, marriage delay is more common among women with career success and intending to work into their late 30s (Sussman et al., 1999) , and these women may be hindered by lack of a partner during their more fertile years and thus foresee a potential need for donor sperm. Second, career-focused women may be more familiar with donor gametes because of coworkers or social peers who share similar career-priority values and have also delayed childbearing and considered these approaches. Such familiarity has been previously identified as a reason for the increased overall acceptance of ART throughout the USA (Shreffler et al., 2010; Ter Keurst et al., 2016) . It is possible that the increased ethical acceptance of donor gamete use could also reflect a generally progressive mentality among careerfocused women of reproductive age. The NSFB did not survey the participants' political preferences on reproductive health, a limitation which may help clarify this potential connection. If this were the true reason, however, one could also expect that career-focused women would be more accepting of all ART methods compared to careerindifferent women, like the original hypothesis. Since ethical concerns of donor gametes differ from those of IUI and IVF with partner sperm, we do not believe these are manifestations of simply a more progressive mentality. This study understandably found no difference in ethical acceptance of gestational carrier use between the groups based on career priority, as a gestational carrier is usually indicated for uncommon medical reasons (such as surgical or congenital absence of the uterus and contraindications to pregnancy) unrelated to delayed childbearing and career pursuit.
To further investigate these important issues, future research should seek to clarify how the values described in this article manifest in different behavioral choices among career-focused women. Future studies should also examine the attitudes of career-focused women on the implications of delayed childbearing and other methods currently available to enable a successful delay. For instance, potential interventional studies could provide fertility education focused on actual success rates of IVF with advanced reproductive age and examine the acceptance of the increased fertility risks. Additional assessments about employer-paid or government-supported fertility preservation can help clarify whether the impacted women view these measures positively or negatively. This viewpoint is important to understand, as such measures may work to improve access to fertility healthcare and foster gender equality in the workplace, or they may have negative social effects if they are pressured onto women inappropriately (Cockrin, 2014; Nicolette, 2016) . Such work can help ensure women are receiving appropriate care that best suits their values and attitudes towards their fertility.
In this study, we were able to evaluate the fertility beliefs and values which balance the competing desires of future motherhood and delayed childbearing experienced by career-focused women. In particular, we found that career-focused women place more value on intentional pregnancy planning to delay childbearing and have more confidence in ART's ability to counteract age-related fertility decline than those who do not place a focus on their careers. These women are also more accepting of ART methods involving donor gametes, strategies that may potentially aid in fulfilling their reproductive plans. Informative counseling specifically geared towards these attitudes, focusing on effective contraception to enable pregnancy planning and educating on the true success rates of fertility treatments with advancing maternal age, can better prepare career-focused women to achieve their reproductive goals despite 'competing devotions'.
